A simple d-dimensional lattice model is proposed, incorporating some degree of frustration and thus capable of describing some aspects of molecular orientation in covalently bound molecular solids. For d = 2 the model is shown to be equivalent to the standard two-dimensional Ising model, while for d > 2 it describes a peculiar transition from an isotropic high temperature phase to a low-dimensional anisotropic low temperature state. A general mean field analysis is presented and compared to some exact limit properties.
Most molecular liquids retain their molecular structure even in the solid phase, where some long range order usually shows up as a consequence of inter-molecular interaction.
However in the solid the orientational order of the molecules may change according to the thermodynamic conditions giving rise to quite rich phase diagrams as recently observed for hydrogen under high pressure [1] . Orientational ordering is responsible for several phase transitions occurring even in the liquid phase (liquid crystals) and is thought to be related to the metal-insulator transition of liquid iodine [2] .
Molecular ordering may be classified into two different classes according to the nature of the interaction. The usual interaction has a quadrupole nature, is weak and gives rise to the observed three-dimensional ordering of most molecular Van der Waals solids.
Conversely in some molecular solids the interaction has a covalent main component and is characterized by some level of frustration since the coordination number for the covalent bond is quite low. Each molecule must choose a few partners and cannot accept any further proposal. The lower is the allowed coordination number, the higher the frustration which gives rise to a low-dimensional structure as observed in polymers (one-dimensional) or in solid iodine [3, 4] (two-dimensional). Actually some one-dimensional zigzag chains have also been reported [5] in iodine where the covalent nature of the interaction is out of doubt [6, 7] . Moreover we expect that a covalent interaction should show up for all the molecular solids under high pressure, as the inter-molecular distance approaches the intra-molecular length, provided that some important structural transition does not occur first (as dissociation).
While the thermodynamic behaviour of the quadrupole driven ordering can be analyzed in terms of O(3) symmetric vectorial models, in this letter we introduce a simple frustrated lattice model which is capable of describing some aspects of a covalently bound molecular solid. More precisely the model describes the transition from an hightemperature (or weakly interacting) fully isotropic disordered system, to a low-temperature (or strongly interacting) anisotropic low dimensional broken-symmetry phase. As a consequence of frustration the breaking of symmetry is accompanied by a sort of decomposition of the system in low-dimensional almost independent parts, as observed in solid iodine.
Such remarkable behaviour requires a space dimension d > 2, while for d = 2 the model is shown to be equivalent to the exactly solvable two-dimensional Ising model [8] . Then, apart from its original motivation, the model seems to be of interest by itself as an unconventional generalization of the standard Ising model to higher dimensions. 
Introducing a matrix notation
the Lagrangian density L follows as
Here the canonical d-dimensional column vector representation of R d is employed witĥ
configurations of the system, and entirely characterizes it. Now provided that α h(α) = 0, S h does not depend on h and S h ≡ S. For d = 2 such condition is satisfied by the field
Then
Identifying the two-dimensional versorsŵ with spin variables, apart from an inessential factor, Z reduces to the partition function of a two-dimensional Ising model
and is exactly solvable. 
where ∆ α = δŵ rxα , and α ∆ α = 1 (with the constraint 0 ≤ ∆ α ≤ 1). The partition function factorizes as
and the free energy follows
The derivative with respect to ∆ µ yields, for the stationary points
which satisfies the condition α ∆ α = 1.
In the high temperature limit β → 0 eq. (11) admits the unique solution ∆ µ = 1/d which reflects the complete random orientation of molecules. In the opposite limit β → ∞, apart from such solution, eq. (11) is satisfied by the broken-symmetry field ∆ µ = 1, ∆ α = 0 for α = µ, which obviously corresponds to a minimum for F M F . Then at a critical point β = β c the high temperature solution must become unstable towards a multivalued minimum configuration. The Hessian matrix is easily evaluated at the stationary points employing eq. (11)
For β < β c , inserting ∆ µ = 1/d, the eigenvalue problem det|H µν − λδ µν | = 0 yields Such speculation is corroborated by several estimates of β c obtained for d = 3 by a modified Migdal-Kadanoff renormalization group approach [9] or by employing an approximate duality relation [10] . In both cases no anisotropic field is required, and the transition points are detected through the singular behaviour of the free energy at the onset of long range order. Details about such techniques will be published elsewhere. We may anticipate 
